The morphological effects of penicillin on gram-negative nonsporeforming rods, especially E8cherichia coli, have been studied by several authors. Gardner (1940) reported that grotesque forms of E. coli resulted from autolytic swelling when this organism was treated with penicillin and that elongated, swollen cells resulted from incomplete fission. Weiss (1943) showed by electron micrographs that certain bacterial cells, when medicated with penicillin, became enlarged and fission was often incomplete. The effects of penicillin on intestinal bacteria as reported by Thomas and Levine (1945) included long twisting filaments in lower inhibitory concentrations and cells resembling Pasteur flasks, swelled fusiform rods, large globular cells, and irregular masses in higher concentrations. In concentrations just above those with visible growth, globular masses were found upon centrifugation and examination of the sediment. Normal rods were cultivated from the masses in the sediment. In the same year Alture-Werber, Lipschitz, Kashdan, and Rosenblatt (1945)-studied the effect of incompletely inhibitory concentrations of penicillin on Escherichia coli. These authors found organisms resembling budding fungi in the urine of patients treated with penicillin. Culturing for molds was negative, but E. coli was isolated on other media and it was concluded that penicillin was responsible for the funguslike appearance of the cells in urine. This assumption was confirmed by in vitro experiments using MacConkey's agar to which was added varying concentrations of penicillin. Morphological changes noted were diphtheroidlike, bipolar cells at 75 units per ml.; unsegmented filaments with myceliallike appearance at 100 units per ml; and at 150 units per ml forms similar to those observed in the urine specimens, designated as zygosporelike bodies. Kojima and Heimbrock (1946) and Fennel (1946) 
units per ml; and at 150 units per ml forms similar to those observed in the urine specimens, designated as zygosporelike bodies. Kojima and Heimbrock (1946) and Fennel (1946) confirmed the findings of Alture-Werber et al. (1945) . Both reports indicated that the urine of penicillin-treated patients contained budding funguslike forms, which in one case were identified as B. aerogenes (Aerobacter aerogenes) and in the other as E. coli. Kojima Scales (1921) found several morphological types of E. coli including coccoidal types resembling those reported in this paper, but induced by 6 per cent sodium chloride. The influence of H ion concentration on the structure of Hemophilus influenzae was noted by Reed and Orr (1923) . Long filaments, coccuslike forms, and a variety of swollen and elongated cells were found at pH 6.5 to the maximum acid pH allowing growth, and from pH 8.0 to the maximum alkaline pH allowing growth. In his series of studies on microbic heredity, Mellon (1925a Mellon ( , 1925b Mellon ( , 1926 , observed a funguslike organism in the urine of patients treated with utropin and sodium acid phosphate. The organism was found to be E. coli on ordinary media, but "zygospore" formation was noted on media with inducing substances added. Coccoid forms followed by coarse filaments and rods arose from the "zygospores." The pleomorphism of B. paratyphi B (Salmonella 8chottmuelleri) as reported by Kritschewski and Ponomarewa (1934) is especially noteworthy because they apparently used no inducing substances, having cultured the organisms on 1 to 2 per cent raffinose agar. Their photographs give excellent evidence of the variations of form of bacterial cells. Wahlin and Almaden (1939) (Dienes, 1939a) , in L organisms of Klieneberger and Streptobacillm moniliformis (Dienes, 1939b) , in a Flavobacterium (Dienes, 1942) , in a parainfluenza bacillus (Dienes, 1944) , and in Proteus cultures (Dienes, 1946 ) is of interest due to the resemblance between these forms and those induced by penicillin in the organisms reported here and by others. The association of pleuropneumonialike organisms with Streptobacillus moniliformis as reported by Klieneberger (1942) and the pleomorphism of Bacteroides strains as shown by Dienes and Smith (1944) are also pertinent.
MATERIALS AND METHODS
The methods used to demonstrate the effects of subinhibitory concentrations on E. coli were virtually the same as those of Alture-Werber et al. (1945) . MacConkey's agar (Difco) was sterilized in 10-ml amounts in tubes and just before the plates were poured appropriate amounts of penicillin' were added to give final concentrations ranging from 50 to 200 units per ml. E. coli strain 252, University of Illinois stock culture collection, was employed as the test strain, 0.1 ml of a 1:100 dilution of a 24-hour-old culture being added to each tube. The plates were incubated at 37 C for 18 to 24 hours and gram stains made from isolated colonies obtained at the various concentrations of penicillin. Suitable colonies were selected and a suspension was made for use in preparing mounts for the electron microscope. The mounts were prepared in the usual manner using a collodion membrane, and examination of the specimens was made with the type B, RCA electron microscope. In order to demonstrate similari-ties and differences between light and electron microscopy of the same type of cells, strain 252 was grown on MacConkey's agar as follows: About 0.1 ml of melted MacConkey's agar containing a suitable concentration of penicillin was pipetted onto a sterile glass slide and immediately covered with a sterile cover slip. The latter was sealed with melted paraffin and the slide culture then incubated either on a warm stage at 37 C or placed in sterile petri plates at 37 C. Frequent examinations were made at intervals until the desired forms could be observed and photographed under oil immersion using a Leitz-Wetzler "makam" attached to a Leitz-Wetzler microscope; Wratten M plates were used as negatives. RESULTS E. coli, strain 252, was found to grow abundantly on MacConkey's agar plates in concentrations up to 100 units per ml and to a lesser degree in concentrations up to 200 units. In the lower concentrations there was little change in the morphology, but as the unitage increased more elongated and swollen cells appeared, many of them remaining only partially divided. The appearance of very large fusiform bodies was especially noted at 150 and 200 units per ml on the agar plates. They were also readily found in the slide cultures at 50 units per ml; but at this concentration there was also an abundance of normal rods, whereas with the higher concentrations nearly all of the cells were elongated and had fusiform swvellings.
Several preparations were made from the agar plates and examined with the electron micrcscope. It was soon found that low magnification (3,000 X) gave the best results because the fusiform bodies and elongated cells were so large. The photographs shown were made from a specimen taken from MacConkey's agar plate containing 150 units per ml after incubation at 37 C for 18 hours. Figure 1 (no. A) shows the appearance of a young fusiform body near the lower right-hand corner. The entire cell is dense and apparently homogeneous, whereas the older cells as shown toward the upper right-hand corner are entirely granulated. Elongated and partially divided dense cells may also be seen. The granular appearance surrounding the cells may or may not be of significance and this has not been determined at this time. Figure 1 (no. B) shows another type of cell commonly encountered and reveals the intense granulation which can Le observed in less degree with the light microscope. Numbers C and D (figure 1) represent a type of granule found throughout the entire specimen, but again the significance of these bodies is not yet clear. Forms similar to these may be found in the slide cultures not only of strain 252 but of several others studied. Figure 1 (no. E) shows two cells only somewhat, larger than normal cells, but the failure of the cells to separate is clearly seen plus the granulation common to older cells. Figure 2 ( figure 3 were all taken at a magnification of 3,000 X on the electron microscope and enlarged 4 X photographically. Number B figure 3 
